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Vk til T .- # JMT - 7J # fn — mm B £ » 73 
TJo £&M,& MeXJi*. Ifcjg.*.* I (200)ig I (111) 

mmmm^a^n i,#* i (200)-^ 1 

<200)fO(lll)¥iifW<to 5*h, I (llDS^fi^ 



en 




*i *r * * ^ 



— JtMeX, 

- He 

Q£l 

- ( HSS) ; 

-*t£*UM* MS 9HJ:^tt*AT, I ( 200) te£^-f-*&> 
20 te. 

#&®i(r Qi*2, *fci&£.Qi2>6, |L#^f Q,^10. 

5. 1-4 Me 2.6.^41. 

0.05at.%(^ir^*t) < i < 60 at. %, Jt-ftfMe*** 100 

at.%. 

7. *»*Mi|JHt. 1-6 ^l-^^-^t;^, &4Mst£-F. 

d, *3"-fd:fc.;i&, 0. 05 nm <d<6.0Hm. 



9. 1-8 4L-0T&# 

-&^tf)&j]o%: 1 GPa< a <6 GPa, # JL#.&,|_ 1 GPa< a < 
4Gpa, ^L*f 1. 5GPa< a < 2. 5GPa. 

10. 1-9^-^^.6^^ Jr, Met**** 
■frx^: 70 at.%>x>40 at. %, 65 at.%>x>55 at. %. 

11. 4p*L^J^-^ 1-10 ^-^"^^77^-, *#4ME.-f, Me 
^liryifc: 30 at. %< y < 60 at. %, # 35 at. % < y < 45 at. %. 

12. -#*Jii:-->h&^--77^--*§-^^^7;g|-^^r*, 

Qi-(M-JL«. I ( 200) I ( 111) tttiJ^ — 
<$20>&, & ^ US M^tfl. 

13. :fo>*5U'JJ^ 12 /5fri£tf;3r&, fc'*.fe4*l<Hifc* 

14. 12 & 13 flfi&tf 

15. 12-14 
EB;&feil^£&i£^i£tf^>& PVD ***** ;MJ#*. 

16. :fe»*i#JJM^ 15 *4H&£-f . ^afe^^^r 

17. ^a*L^J^ 12-16 ^-^r^^^r*, *4M*£-f. 

ttf — ##JL^ia.it^^^^X^r^6t PVD 

18. 12-17 iL-0r&#^&. *#4fc#.-f, ^T^^^- 

19. ***5L*J^#- 18/^i£#^&,^#4MkiS#Q. Qi^2, 
^^^?J (3,2*5. 

20. 19 0t&#IZr&> -f, #Qx<l.it#^Q,^10. 



ft m $ 



-Me 

• Qiik&SLXj I ( 200) H I ( 111 ) &j$tM&J$LX» 
e-26 7*^f(JLT, ^#]#,& ( 200) -f-tfj:** ( 111) -f 

X ^#t*#Xi£4?f#&i£. Qr= I ( 200) /I (111) . #J 

ftn^titMif D500 

X^feSfc: 25 ^-^ 
.Jl#ik«: I: 1° 

&m&$. II: 0.1° 
Soller^fiK 

2 6 £ 0. 05° 



Cu-Ka ( 0. 15406nm) 

MS m j k n *h 

i& MeX #3H". 



*#-:£4sfc77. ^^MS^JrN", I ( 200) x>^-%?&m.% 

^ 

#^|8j^L^^-^i#^^, ^^a.* MeX 

&3iL7 I ( 200) *t^F-*&j£&&l& J.!>' 20 4£, ft;**^**.*.* MS 

J-&J.i&i£#Qii&#&3.^i(r 5, M&ff 7 JLttti *»*Q. 
^-!>'^ 10, JN&Jg ^«-9L9S«%A» 
l&^^^^^^f*^^. I ( 111) *t#l — ^$tM&& I ( 2000) 

*. Bib, MeX Jtt«J&ir**Ufc**#*«TI»ri6.«jSL*3fcH*0T 
*L0L 

&&J$LWX-&#I — ^4fcJfe**-W t» MeX #*M.IL4fc4fc 

45, **.&4s4.4lft.4b4M&, B*i?*iL4fc4M5#l«i. BtHfci&lfrft 



X MeX # Me 

tem* fk. ^-t^^-!>--#>t^-, s^ii*^^ 

^Jlr##t-fl-£^f:&*f# i, 0.05 at.% ( 4^T!r^)fc) < 

i < 60 at. %, t Me % 100 at. %. 

>lfc^l#^>i-ia>^MeX>&^77^^pq^|L#Titic^?t-i-, 0.05 
^#.<d<54Mt. 

M i£4£ife T ^^-X^"— ^ MeX MeX 

ULelMftfjMJ] a lGPa<a<4GPa, 
if ^. 1. 5GPa < a < 2. 5Gpa. 

4ME. Me Me tt^J: x jpt^i4.#^ 70 at.%>x>40 

at.%, £ — >h it t, -til^ir&ffl^ 65 at.%>x>55 
at. %. 

3 — 4S£ MeX### Me t y iMf 30 at. % 

<y<60 at.%, ^ — ^Jt^^^^Jt- -t-^^i£ffl^35 at.%< 
y<45 at.%. 

MeX>grT^A5iit^^^^^-^^^^^H^, 

JflL^f- J-£ A J?ti£tt 8^6* Ji^.^ 7^8 & 
08/710095 — £fc. 

1 



^-f-lt^j:, 1 #T*'Jtf MeX &$L&$}&,& 

;ML$#ri£6$ Qite, ^t&T^M:, 8-12 t , 

i ( 200) &&&w&&tt^a)P&&& 2o#, 

&4t 1 t^AT. 



«1 

& 








I 

* 




















^sC«i isC 




e 
*•* 

r* 
E 

M 
M 


E 
in 

E 

CD 


E 
lA 

CO 

E 

CD 
CD 


£ 

m 

6 

o\ 


E 
r* 

E 
0 


E 
O 

e 

IN 


E 
r\ 

r\ 
6 


E 

CD 
O 

E 
0 


£ 

ON 
O 

E 

On 
O 


cr 
O 
E 

CO 

0 


E 
a 
E 
O 


E 
0 
E 

CN 
O 






At 
IA 


CD 


IN 


ON 


CD 

m 


m 

<N 


fN 


«-» 
u> 


m 
«n 


CD 




CD 

IO 


O *-« *-» 




IA 

•H 


KB 


^» 

to 


M 

O 


0 




in 

»N 

c* 


CD 
O 


r- 
0 


OS 

0 


IN 
O 


*h 
O 






lA 

0 


in 
0 


IA 
O 


XD 
O 


in 
0 


m 
0 


in 
O 


in 
0 


in 
0 


IA 
O 


«n 
0 


u> 
0 

i 


X 




m 

0 


m 
0 


IA 


V 
O 


0 


in 
0 


in 
0 


in 
0 


in 


in 
0 


in 
0 


'• 

0 






2 
■» 
< 

ft 


z 


< 
• 


Z 


z 
< 

ft 

H 


z 

5 


z 
« 
< 


z 

ft 

< 

H 


z 
< 

H 


z 
< 

« 


z 

> 

< 
■ 


ft 
H 






O 

in 


O 


O 
(A 


O 

in 


O 

1/1 


O 
m 


0 

in 


O 

m 


O 
in 


O 

IA 


O 


O 

lA 




O 
X 

0 

CM 


b 

X 
O 

09 


O 

0 

IN 


b 

X 
0 
r> 


O 

X 
<n 
0 


b 

X 

0 

IS 


0 
X 

0 

M 


b 

X 
in 
O 


b 

X 

0 


O 

X 
O 

#n 


Q 

X 
O 


O 

X 
IA 
O 


* z 

4P - 


O 


O 


O 


O 


0 


0 


O 


O 


0 


O 




O 


* 






M 






in 


ID 


r* 


CD 


On 


O 

«■« 




IN 

•"4 




\ 
1 


*<* 


* 



SKD61 ( HRC45 ) 
100 fr/fr 

o.i *./m 

2 



*«ML&.ifc*ti4M #W#^SEE 42 TN(G9) 
Q,flL<22.5) «J||iwW*&**4fc, -fc4***.i»-fc*rJt3UGjfc** 

-W 2 
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_ti£iSt-|-. #'f\ -*?*t*t#]<Kl3£ 19-22 *fc&i§.it 

0. 5 @L%LPI-tfl&it&&tY&jlLm.it^nT CVD 

# *K ^^J 1 ^j&^^&^iMi'^MM ^^.-t^- 3 0r^# MeX 
I ( 200) J*_ti£3fcJ;,£. Me t>>^^> 

&*t4&*«4^^4£# MeX IS) Me &^#$L&3ttf 4SU ifc*f 

T^^r. #-f-£ Me t T 23-32 //r^6^^^-# 
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38 39 ^#*7fl#*t4£#]. *t^|5 36 37 ^#&4t-&. 1 ( 200) 
-fr*i£i£*it-f-J$ ^ SAlti 20 MS 

#ife.4tja« 1 &J>^&iM^JL^;& 12 HSS *L;fax45t 

77£t&_t 4. 5 GtjfLifi MeX>g-. i££ MeX M: M 77 #.41 f«] i£ 0. 1 ^UfL^iHj 

77 J,: HSS ^L^nX^TJ, JL^ 12 ^^.,Z= 4 

AISI H13 (DIN 1.2344) 
640N/mm 2 
V e =47.8^-/^ 
f t =0. 07 €iK 
a p =18l*. 
a 0 =6 4 ?[L 

— hss fefextb*. iaaJ4.fi o.2nun 
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£5 +#J% 40 ^ 41 -f- 

^ 40-§-#A 1 ( 200) ^AT#-#MS^Ji: 

sfclfc^^-t 3.0W MeX>£. i££ MeX >gr^7/^|iIiS: 0.08 

^Jl-: #&«t>f^^ri&&77, JL^IO^^, Z = 6 

AISI D 2 ( DIN 1. 2379) 
60HRC 

toM^$£: V c =20*/^ 
f,=0. 031 
a p =15 $ijs- 
a.=l ^ift 

— XMLm&fr&M£-k%,$L7], jU&JiM'J 0. 20mm W&J^tf 

4-, Qi>l ^-^Jf-A^Ti*.*^.**.. J£ 42 -^#&>(S;t7*M& 

MS SPl^tf^-g-iMttf I ( 200) , ifcx*-^ 43-f-#AiMt, j^^T^-f" 
I ( III) . 
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H" 3x11. 8 



16 



s? 

±a 


e 




c 

t£ 

m 

CD 




« 






tn 




d 


m 




o 
o 




>* 


© 




O $ 




K 


O 




ve> 
o 






Z 
H 




Z 

<. 

— * 




e 

*• 


£ 

H . 
o 




Z a 
o 




< 

* ! 


© 
o 




o 
o 

M 






© 

K 
O 




% 

'© 
r4 

X 

o 






o 




© 

M 










wn 




•4 





«7 



4. 8 -^ifttf MeX MeX 77 4MlI*H£ 0. 12 -g^tf t 

«t^^^^ (CNGP432) 
DIN 1.4306 (X 2 CrNi 1911) 
V c =224 ift/^ 
f=0. 22$£/# 
a p =1.5€^ 

MS I ( 200) /^-f 
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l P, fcJ^£jJr*i£*l**;ft4**.& 
^J*,^r^3b^^^i:^*k.^t» #r^&tf>£^7#->fctf 1 (200) 
$*I(111)A$ XRD Hk/HiM.. j5&T#-9ii*,^^.P^*lf|L ( 
if 1 *t#U&MS»i*, I ( 200) ^» I ( 111) 4f|J^^.^-^^ 

&i&60 20^. 

£*t|g:i£ P 60— ^JJi#iL^@ 1 flr^Jfe, Q,4iL*.-F 1, £Ptf£ 
£KJfcrt,Q,4L*f- 1. MSM****. J-^ K 200) 

I ( 111) tti~'MUl-f-J4jt&JX.ti 20^. 

>S l#*#f^, JSLj&^lMftJlK^jaLir (&&#, 

PVD ft* J. !?r ifrtft, !&7iM>hX£#^M*, *pi&7 
^^^^^-tp^-^^^/^^^^^^h, #*3\gL,SL'|£60 PVD iJu^X 

J&^^IMfQ,^, Qxte^XflriiLJ.^^ l#i.4fc&*£^*.-f* 
5 10. J&T*4L!fl#rfl60 Q,4M-, £*tPE*£ 

tf£-f-£i£l*3, 1 ( 200) MS •fc£* r £4Mi|-*.T 

i!^il-f-*&>StfiL«5 20 

&® 2 t> 1 0i>1 *4K*rt*4i.4fc4t 



# 5.4. -fXjp&U. N*& I ( 200) /20 <Mt£. *li:£.*M& MS i&# 

^MEMS-aH*. I ( 111) Afc-f-JMBAfc. 

&® 1 f> *^R*rt W*-QiHL*# MS «l* 

ft. T«tH. i?*P#£ P E*$,*h#4MB>b, I (ill) I (200) IB 

JLflMt. I ( 111) * I ( 200) *«t#*J(-f-^/fa41ir« 20>&. 
H*. *f-f5*jfcH^«-MJ[#J Q 1 flL«iljftPYDi*#-ittWJ. 

£&, £*1fri£fc*4Mjx*;#Jttt;feiU^-fc, t£#7 Q,HL«*. 

m# a 

*uH** 14 i#4ML**. 

3.4t;fc&#&#*^te*]*»i*#. &&^DE3330144 t***£T 

A *L4M&4fc*# * * X* * JW. DE2823876 



A-r^fefJ^. ?t%i£&nttm.j-?>&j B # t x#£ 

1000 #.& t &&&j4L&Ti.fttf). ^%L<f&M$LM.& 

^^^^^^^^J£^X#>77*^T^^^*fe.*J^il#^JtS:ii 
#*tH. 7] ft 2 & 73 fl, 

# *7X, ^^it#^iw77^^A-t-iT^t{{5lT^^#«]^^^x 

£ DE4125365 ^-#] t^t. 7 — #^*Xfh R^&tf •& 

*L VLF 4l ¥j % 3.£$rjL£:M, % ■? ® 7 — *fc*.-f 500 <ffc ¥> JLii.f" 

# 800-1000 ^6t^^it^^.^^illS^-7^iL^##H'^X^, M. 



#^#xi£#*fc*l, WWT, Bfr7fc**<f-'K 

^fTif &£t#^3H£&. tetf&ii 1000 ^tffeJM^ff^-Sr^- 

1000 ^^-^ 1000 ^iKJitfi&vgr&JLtf 

Hm.J$L-£%t xf&fcft^ 



#i£T, 14-17 t4$&T. 

&j, m%&##]&®<z£&~ ! TM&-&k&&'h s f- 200 ^^^*Ti#, 

^f-Jfc^&#;&%fcjk;$ DC30^-200<&_Mfci&Afe,;fc 30-120 
JL-\- &] JL~W 100-300 4c&ibfc&tfi$L*>lL%L%L^tT 

#.3j-300 <ffcJL^*f #-100 #.#J-200 &:r:#tf 
T 5-20 4r3£#&te#iX#&$ Jt4f;# 8-16^. x#tf*t& 
&&^>:A#-i£ 1000 *m&X&tt$L%-, 

*^-//r^x#^.^. ^6^X^B.^7^ 10" 3 *C #7 

tX#, #^^#-«iL^^X#^^A^.^t.M.^il#^$^#^^ 

Jtttti**.. &to<*^&4U&, ******** 

#M:xi£xfr#^S.^#JMF*'J<Kj£. £fe^;&fctei"t'^4*£,xtfxfr 
**JL**t, gilfoW 7 *in & 

i£^o«, £#***** t. x#J*fcak;&fc#m&^*t£**3- 
#*>ijtJL^» £*xt**>5t, **** 
T. 



*W*M*fi! FateAxtt. ^fa&IMfc-- ^v&tfr&'tL 

#LJLx#&4^, ;N#fe^&**k,^j&3^#fe£. 1*7 DC 

J&4»*|£.SM*fcS-fc. *J/fii£#tt^fc3l, ^iSl«C«**iLjaLit«. 



3i> * t^&FH&#^^*£^>&iifc&#^^.. 

J*4*JL4ML*'HM£B. £#li&tf$b&*##t, ft#*J8X-** 
#<fcft££.£. *toT**U*«&*$44.******. -T 

*ftft#l*jfiL-f-W 2, 3 6 
i)&^ititltX^iftft^t^4*ft#^Ait^Jl-^^^ft#^« 
>f-&iLb # 1000 JL# diil 700 &0f& 



Mrt^*-^. 1200 %%L, it*£# 1300 €*. 

faJ&$L&$L Ilva=200 A 

fc$aU£fcfc£. IW=50 V 

£Ai£;ft P Ar =2. 0*10~ 3 ^Ci 

&M*L$L Isub=12 A 

te^HtJal t=30 

200 nm 

&&3LMr£-&tfl*>%L Ia«c=200 A 

fcaUfcfcfc^. U*»c=20 V 

p„ 2 =i.o* io- 2 $ & 

U BIas =-100 V 

skB-tftn t=45 ^ 

TiN fe&frflL 6 

&#;te&^^4Mtf^#i*ti£$$ifr 150^. 
^ -T- DC300 4L#J&& 
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